Studies on the role of sodium on the synthesis of dopamine in the rat kidney.
The accumulation of Ldopa, dopamine (DA) and 3,4-dihydroxyphenylacetic (DOPAC) in kidney slices loaded with Ldopa (10-100 microM) was found to be dependent on the concentration of sodium in the medium (0-160 mM). The constant rate of accumulation did not depend on the concentration of Ldopa used and was about 0.0025, 0.0035 and 0.0065 for Ldopa, DA and DOPAC, respectively. In experiments performed in the presence of 120 and 160 mM sodium, but not with 20 mM sodium in the medium, ouabain (500 and 1000 microM) and amphotericin B (10 and 50 micrograms/ml) significantly reduced the accumulation of both DA and DOPAC (6-21 and 29-56% reduction, respectively). Amiloride (5-100 microM) produced an increase in the accumulation of DA and drastically reduced the formation of DOPAC. This effect was found to be due to inhibition of monoamine oxidase. During monoamine oxidase inhibition ethylisopropylamiloride (1, 5 and 10 microM), but not amiloride (10 and 50 microM), increased the accumulation of newly formed DA in kidney slices and reduced the outflow of the amine into the incubation medium. In conclusion, the results presented here show that the formation of DA in kidney slices loaded with Ldopa is dependent on the concentration of sodium in the medium and sensitive to the inhibition of the enzyme Na(+)-K+ adenosine triphosphatase and activation of mechanisms which bypass the tubular transport of sodium.